Background/Objectives: The overall objective of the European Food Consumption Validation (EFCOVAL) Project was to further develop and validate a trans-European food consumption method to be used for the evaluation of the intake of foods, nutrients and potentially hazardous chemicals within the European population. Subjects/Methods: The EFCOVAL Project was carried out by 13 institutes from 11 European countries. The main activities were centered on the three main objectives of the project organized in different sub-projects. Results: In EFCOVAL, EPIC-Soft (the software developed to conduct 24-h dietary recalls (24-HDRs) in the European Prospective Investigation into Cancer and Nutrition (EPIC) Study) was reprogrammed and adapted according to prioritized specifications, resulting in a software program working under the Windows operating system. In parallel of the EPIC-Soft development, the repeated 24-HDR method using EPIC-Soft and a food propensity questionnaire was evaluated against biomarkers in 24-h urine collections and in blood samples among adults from Belgium, the Czech Republic, (the South of) France, the Netherlands and Norway. As a result from an expert workshop on a proposed dietary assessment method for children (4-12 years), the suggested method was tested in a feasibility study in Denmark and Spain among children of 4-5, 7-8 and 12-13 years. To ensure that collected data had sufficient detail in food description for the assessment of additives and contaminants to foods the EPIC-Soft databases were adapted. Finally, the EFCOVAL Consortium developed a statistical tool (Multiple Source Method) for estimating the usual intake and distribution, which has been tested using real food consumption data and compared with three other statistical methods through a simulation study. In addition, a methodology was developed to quantify uncertainty due to portion-size estimation in usual intake distributions. Conclusion: The findings of EFCOVAL provide sufficient evidence to conclude that the repeated 24-HDR using EPIC-Soft for standardization in combination with a food propensity questionnaire and modeling of usual intake is a suitable method for panEuropean surveillance of nutritional adequacy and food safety among healthy adults and maybe in children aged 7 years and older.
Introduction
Dietary monitoring data are essential to develop and evaluate policy measures for a healthier and safer diet. In Europe, most countries conduct national food consumption surveys. The methods and design of the existing surveys differ however across countries. In surveys on adults, many countries apply 24-h dietary recalls (HDRs), but food records are also widely used, whereas for children the food record is more often preferred methodology (EFSA, 2009; Elmadfa et al., 2009) . As a consequence, dietary intake data from the various national food consumption surveys in Europe have limited comparability and cannot be pooled.
As many food safety and nutritional issues need to be addressed at the European Union level, standardization of dietary monitoring data across its member states is, therefore, of a major importance (EFSA, 2008; Trubswasser and Branca, 2009 ). This need for comparable European food consumption data was the rationale for a call for proposals in the EU Sixth Framework Program 'Developing a trans-European methodology to study food consumption ' (FP6-2004-FOOD-3-B-T5.4.2.2) . The European Food Consumption Validation (EFCOVAL) Project addressed the objectives of this call.
The EFCOVAL Project could build upon previous projects, most notably the 'European Food Consumption Survey Method' (EFCOSUM) Project. In the EFCOSUM Project, recommendations for reliable and comparable trans-national collection of dietary data were formulated (Brussaard et al., 2002) . The overall objective of EFCOVAL was to further develop and validate a trans-European food consumption method to be used for the evaluation of the intake of foods, nutrients and potentially hazardous chemicals within the European population. Starting point of EFCOVAL was the recommended method by EFCOSUM, that is, the collection of 24-HDRs to obtain reliable and comparable data from European countries using the computer-assisted interview program EPIC-Soft (the software developed to conduct 24-HDRs in the European Prospective Investigation into Cancer and Nutrition (EPIC) Study). The most important activities of EFCOVAL focused on three main objectives, that is, (1) to upgrade and adapt EPIC-Soft, and validate two nonconsecutive 24-HDRs using EPIC-Soft in adults; (2) to define and investigate the applicability of the most appropriate dietary assessment method for younger age groups and expand the applicability of EPIC-Soft for use in exposure assessment of some potentially hazardous chemicals and (3) to improve the methodology and statistical methods that estimate usual intake distributions from short-term dietary intake information and develop a methodology to quantify uncertainty in usual intake distributions.
Materials and methods
The EFCOVAL Project was carried out by researchers from 11 European countries. Activities of the project included software development, validation and feasibility studies, literature research and plenary sessions. In addition, several specific workshops with invited external experts were organized in order to discuss and decide on proposed strategies and methods. All participating institutes contributed to one or more specific objectives. The results of the activities contributed to papers, which are published in this supplement or elsewhere. The main activities were centered on the three main objectives of the project organized in different work packages and their specific tasks.
Results
Objective 1: the upgrade and adaptation of EPIC-Soft and the validation of two non-consecutive 24-HDRs using EPIC-Soft Upgrade and adaptation of EPIC-Soft. EPIC-Soft was originally developed in the early nineties in the frame of the EPIC calibration Study (Slimani et al., 1999 (Slimani et al., , 2000 . In the EFCOSUM Project, it was concluded that EPIC-Soft has several advantages for use in pan-European monitoring surveys. However, EPIC-Soft was not yet suitable for all requirements of European dietary monitoring and needed to be updated to be used in a modern Windows environment (Slimani and Valsta, 2002) .
In EFCOVAL, the further development of EPIC-Soft started with an inventory of problems and shortcomings experienced in applying the EPIC-Software in (national) dietary monitoring surveys. Therefore, an EPIC-Soft specifications questionnaire was completed by the coordinating institutes that used EPIC-Soft in their national food consumption survey (Belgium, Germany, the Netherlands and Spain) and previous users of EPIC-Soft outside this network. Subsequently, a proposal with prioritized specifications was discussed during a workshop conducted with representatives from the EFCOVAL Consortium and external experts in the field.
The software was then reprogrammed and adapted according to the prioritized specifications, resulting in a software program working under the Windows operating system. Furthermore, one of the aims of this work package was to develop the concepts of a platform for maintenance and dissemination of EPIC-Soft (EPIC-Soft Methodology Platform) .
Validity of the instrument. In parallel, the repeated 24-HDR method using EPIC-Soft was validated among adults from Belgium, Czech Republic, (the South of) France, the Netherlands and Norway. These five countries ensured a representation of different geographical areas in Europe with diverse food patterns, different levels of experience with EPIC-Soft, experience in performing dietary surveys and the availability of a food composition table. From every country included in the validation study, men (n ¼ 60) and women (n ¼ 60) in the range of 45-65 years of age were included in the study via convenience sampling. The research protocol was approved by the local ethics committees of each institute involved in the data collection, and all respondents provided signed informed consent. In the study, food and nutrient intake estimates collected with two non-consecutive 24-HDRs using EPIC-Soft, and a food propensity questionnaire were evaluated, against biomarkers in 24-h urine collections and in blood samples. The two 24-HDRs were collected using two modes of administration: one by phone and one face-to-face. A randomization schedule was created to consider a random order of the two modes of administration as well as the inclusion of all days of the week equally distributed among the subjects (Crispim et al., 2011) The critical feedbacks of the respondents involved in the EFCOVAL Study (Huybrechts et al., 2011b) and experiences of EPIC-Soft use in other studies were also evaluated (Huybrechts et al., 2011a) .
At the end of the EFCOVAL Project, a workshop was organized (1) to discuss potentials and limitations of using EPIC-Soft as dietary assessment instrument in the context of pan-European dietary monitoring; (2) to inform and discuss the requirements to use EPIC-Soft; and (3) to list and discuss possibilities and barriers for harmonization of national food consumption surveys or for implementation of a panEuropean food consumption Survey (Ocke et al., 2011).
Objective 2: to define and investigate the applicability of the most appropriate dietary assessment method for younger age groups and expanding the applicability of EPIC-Soft for use in exposure assessment of potentially hazardous chemicals Applicability of the instrument in children. EFCOSUM recognized that the applicability of EPIC-Soft to children below the age of 15 years needed to be tested (Biro et al., 2002; Brussaard et al., 2002) .
In EFCOVAL, the work on younger age groups started with an expert workshop to identify the most appropriate method(s) for dietary assessment in children (4-15 years) and focused on 24-HDRs and food records (Andersen et al., 2011) . As a result from the workshop, the suggested method for school children was tested in a feasibility study in Denmark and Spain among children of 4-5, 7-8 and 12-13 years (Trolle et al., 2011a, c) . Finally, the developed method was evaluated against a 7-day-record, among children aged 7-14 years, collected in Denmark (Trolle et al., 2011b) .
Applicability in exposure assessment. EFCOSUM recognized that EPIC-Soft needed to be adjusted to achieve information on food safety of populations (Slimani and Valsta, 2002) . One of the activities with regard to dietary exposure assessment was to provide an overview of the existing European food consumption databases in relation to their current and potential use for the assessment of dietary exposure to additives, flavorings and residues of food contact materials (Le Donne et al., 2011) . A second main objective focused on the adaptation of EPIC-Soft databases to ensure that collected data have sufficient detail in food description for the assessment of additives and contaminants to foods. One target category of food chemicals or families was selected as practical example all over the process of EPIC-Soft adaptations. In an explorative study, different methods of assessing dietary exposure to flavoring substances (that is, raspberry ketone, glycyrrhizinic acid, coumarin and caffeine) were compared in a stepwise approach, and the effect of the adaptation of the EPIC-Soft databases for the estimation of the dietary exposure to raspberry ketone was evaluated (Crispim et al., 2010) .
Objective 3: to improve the methodology and statistical methods that estimate usual intake distributions from short-term dietary intake information and develop a methodology to quantify uncertainty in usual intake distributions For assessing the prevalence of nutrient inadequacy and of intakes of substances that exceed thresholds of chronic toxicity, it is important to have information on usual dietary intake. A 24-HDR method provides information on shortterm intake; however repeated 24-HDRs, complement with a food propensity questionnaire designed to distinguish the usual vs occasional non-consumers, can be used to translate short-term intake information into usual intake. The EFCOSUM group compared the use of six different statistical approaches to handle the data collected by multiple 24-HDRs (Hoffmann et al., 2002) . As a follow-up to this, the EFCOVAL Consortium developed a statistical tool (the Multiple Source Method) for estimating the usual intake and tested it with food consumption data (Haubrock et al., 2011) .
The freely available Multiple Source Method (Harttig et al., 2011) was compared with three other statistical methods to estimate the usual intake distributions through a simulation study (Souverein et al., 2011b) .
Despite standardization of methods and other efforts to reduce the reporting errors in the assessment of dietary intake, the estimates of the population mean and distributions may be affected by uncertainties. Uncertainties may relate to, for example, food coding, portion-size estimations, nutrient content and food composition tables. In EFCOVAL, uncertainties related to food intake were studied, based on a literature review. In addition, a methodology was developed to quantify uncertainty due to portion-size estimation in usual intake distributions (Souverein et al., 2011a) .
Conclusions
The findings of EFCOVAL provide sufficient evidence to conclude that the repeated 24-HDR using EPIC-Soft for standardization in combination with a food propensity questionnaire and modeling of usual intake is a suitable method for pan-European surveillance of nutritional adequacy and food safety among healthy adults and maybe in children aged 7 years and older. The suitability of the recommended method and the use of EPIC-Soft are discussed in detail in this supplement. Furthermore, recommendations for the implementation of the method to be used for a panEuropean survey are provided.
Conflict of interest
JR received consulting fees from the Czech Technology Platform for food and healthy lifestyle. The remaining authors declare no conflict of interest.
